Two cases in which large intramural ventricular cardiac fibromas were successfully removed from children are reported. In one the fibroma was principally septal, and in the other it lay in the free wall of the left ventricle. These are the second and third such operations reported.
T HE FIRST SUCCESSFUL surgical removal of a cardiac tumor, an intrapericardial teratoma, was reported by Beck.1 However, until Crafoord2 successfully removed a myxoma in 1954, the diagnosis of primary tumors of the heart was not followed by successful therapy. The development of cardiac surgery has prompted greater recognition of the problem, reflected in a shifting of interest in the subject from the pathological3' 4to the surgical literature5' 6during the last decade.
Although de Senar's statement in 1783 that the heart is an organ too noble to be attacked by a primary tumor"7 was proved wrong long ago, primary tumors of the heart are rare, and particularly uncommon among them is the intramural fibroma, of which only 34 cases4' 38 have been reported. This tumor often leads to sudden, unexpected death or produces clinically obscure heart disease simulating particularly endocardial fibroelastosis, subaortic stenosis, or coronary artery disease. In four cases of intramural fibroma26' 33 37, 38 the diagnosis of ventricular tumor was made before autopsy or thoracotomy, and there is only one reported case of successful surgical removal of the tumor. 33 Mahaim39 attributed the first recognition of a cardiac fibroma to Colombo in 1559, but the first documented case is that of Luschka8 (1855). Because of the rarity of these tumors, Freeman and associates34 suggested that recording their occurrence is desirable in order to assist in early clinical recognition and possible surgical treatment of future cases and in study of their biological behavior. We have recently excised successfully a fibroma of the interventricular septum in a 27-month-old boy and another of the left ventricular wall in a 38-month-old boy and have observed the patients postoperatively for 29 and 10 months, respectively. In both cases the diagnosis was made preoperatively.
GEHA ET AL.
Report of Cases Case 1
A 27-month-old boy xvas referred for evaluation of a heart tumor in June 1964. He was the product of a full-term, uncomplicated pregnancy and an uneventful delivery. At the age of 1 month he had a syncopal attack lasting for a few minutes and subsiding spontaneously. He was completely asymptomatic and thrived normally for the next year. At the age of 13 months he had another similar syncopal episode, and, at 19 months severe cardiac failure developed. An electrocardiogram at that time revealed paroxysmal atrial tachycardia with ventricular conduction delay. He was hospitalized and digitalized, with reversal of the dysrhythmia and cardiac failure. The medication was discontinued at 31 obvious manifestations of a cai-diovascular disorder. The pulse was 110 beats/min, the blood pressure was 100/60 mm Hg in the riglht arm, the peripheral pulses were normal, and the lungs were clear. A left ventricular thrust was felt in the sixth intercostal space at the an-terior axillary line; the second heart sound was physiologically split with slight accenituation of the pulmonary component. A grade III (on the basis of I to VI), systolic, crescenido-decrescenido murmur was heard maximally at the left lower sternal border, extending to the left upper sterial border and the apex. A grade I diastolic murmur was present at the middle and bottom of the left sternal border and over the apex. V6 compatible with an ischemic pattern. There was an associated ventricular excitation aberration (QRS, 0.24 second). Biplane angiocardiograms ( fig. 9 ) revealed a large calcified mass in the posterior aspect of the left ventricular wall; it did not involve the interventricular septal region. The coronary arteries were normal in origin and distribution, and the mass did not appear to receive any significant vascular supply from the coronary system.
In February 1966 the patient was operated on through a median sternotomy. The anterior surface of the heart looked normal. Extracorporeal circulation was instituted at 30 C and, after the heart was lifted out of the pericardium, a tumor more than twice the size of the left ventricle was seen. It had a hard, rubbery consistency and a white surface; it extended from the anterior descending to the posterior descending coronary artery and from beyond the apex of the left ventricle to the coronary sinus (which was stretched across its surface) superiorly. The adjacent myocardium was compressed against the margin of its outer surface, and the endocardium was stretched across its inner surface. The posterior papillary muscle originated from the area of junction of the compressed myocardium with the inner surface of the tumor.
The mass was removed through an elliptic incision. Only a narrow rim of muscle was inicluded with the tumor in order not to disengage the papillary muscle. The coronary sinus was entered at one point superiorly and was repaired with continuous arterial silk; the left ventricular cavity was entered at multiple points even up to the attachment of the posterior leaflet of the mitral valve. However, the posterior leaflet and its chordae tendineae remained intact. The ventricular wall was closed with three layers of silk. + F . 2 . . . . . . . . . . . . . . -> ê . t > -* , , e + , , + S f i . r , . . 1 r . S . . . 
Mtural Tumors
The benign and malignant mesenchymal neoplasms of the heart wall are similar to those of any other striated muscle or con- Note similarity to figutzre 5. nective tisstue in variety of tumor types.i '5 40 Sarcomas are most common-"', and usually involve the wall of the right atrium. Dysrhythmia, hemopericardium, and superior vena caval obstruction are the more common complications. These tumors have given rise to distant metastasis in 30% of the cases. 4 33 The histological appearance of these tumors was very similar to that of the two described in this report, consisting of interlaced collagenous fibers admixed with fibroblasts and occasional entrapped cardiac muscle cells (fig. 6 ). The tumor designated as rhabdomyoma by Brown and Gray'3 contained a large number of cardiac muscle cells, but the basic structure fit the pattern of an intramural fibroma, while the tumor designated as fibroma by Van In their discussion of the pathogenesis of intramural fibroma, Bigelow and associates4 concluded that it probably originates from the primitive cardiac mesenchyme which differentiates into the various elements contained in the tumor, the predominant one being fibrous tissue with abundant collagen and young fibroblasts. Freeman by a mass in the apex. The patient was operated on, but the mass was not removed and no biopsy was attempted. The patient was alive and well 1 year after the operation. Since then, three other cases33 37, 38 were diagnosed preoperatively, but only the patient described by Parks and associates33 underwent successful surgical removal of the tumor and was reported to be doing well 27 months after the operation. However, extensive fibrosis and an aneurysm of the left ventricle in the region of the operative site were suspected. Wilson In most of the published cases, the roentgenogram showed generalized cardiac enlargement. Calcification within the intramural fibroma was described in only four cases.23, 24, 37 However calcification is not uncommon in these tumors4 14 21 4 and, because the presence of calcium in the heart wall is often the one finding pointing toward the diagnosis, care should be taken to look for calcium in all cases of heart disease.
Angiocardiography
This was performed in five cases of intramural fibroma. In four of them26' 33,37, 38 a cardiac tumor was diagnosed and, in the fifth,30 a filling defect in the left ventricular cavity was seen in retrospect. Angiocardiography confirmed the diagnosis and outlined the extent of the tumor in both of our cases (figs. 3 and 9) . This is the most valuable method of making the diagnosis and should be used whenever a cardiac tumor is suspected.
Electrocardiography
These results were reported in 13 of the 34 cases of intramural fibroma, and various abnormalities have been noted. Ectopic rhythms were found in three cases.21 23, 29 Incomplete bundle-branch block with biventricular hypertrophy was present in one,37 right bundle-branch block in two,21' 29 and an unidentified intraventricular conduction defect in two others.10' 26 Left ventricular hypertrophy with strain was reported in five instances.22 ' 27, 30, 33, 38 In four cases there were nonspecific S-T segment and T-wave changes.'0, 23, 26, 36 In one case31 the tumor produced the pattern of an old myocardial infarction.
Surgical Treatment
Successful treatment of cardiac tumors depends on extirpative surgery. The excision of each type of tumor presents specific problems. In any case, enough time must be available to allow adequate exposure and careful dissection, thus requiring the use of a pump-oxygenator in the majority of instances.
With mural tumors, every effort should be made to preserve the atrioventricular valves, papillary muscles, and functional myocardium. Parks and associates33 pointed out that the benign intramural tumors seem to enlarge by displacing the normal ventricular muscle and, hence, one is left with sufficient residual myocardium even after excision of a large tumor (as was the case in our two patients) to permit reconstruction of an adequate ventricle.
None of the three patients who have survived excision of a cardiac fibroma has been known to have a recurrence, but this experience is very limited. The possibility of recurrence is a definite concern because fibromas generally have this propensity and because the margin of myocardium excised with these tumors has necessarily been limited. Concluding Comment A review of these two cases and the literature on cardiac fibroma indicates that a primary mural tumor of the heart should be suspected in patients, particularly in children, with unexplained cardiac failure, unexplained cardiac dysrhythmia, intracardiac calcifications, irregular shadows on roentgenograms, or unexplained newly developing cardiac symptoms and murmurs. Angiocardiography is the best way of confirming the diagnosis. In view of the potential hazard of these tumors, their surgical removal should be undertaken, and this experience indicates that even very large and extensive intramural ventricular tumors may be removed successfully.
